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SYNOPSIS 
X is Bulletin reports results obtained by feeding bone meal 
and salt mixtures and finely ground rock phosphate mixed 
with bone meal and salt to cattle in the Gulf Coast region of 
Texas. It was found that the bone-chewing habit exhibited by 
about seventy-five per cent of the range cattle in that region 
can be broken if each animal is fed daily about three ounces of 
bone meal mixed with salt. Animals getting this amount of 
bone meal make larger gains in weight than animals not so fed. 
Cows fed bone meal reared better calves, It effectually pre- 
vented creeps in range cattle, and greatly reduced losses from 
diseases other than those of an infectious character. 
It was found that finely ground rock phosphate when fed 
alone, or when mixed with salt, or when mixed with salt and 
bone meal in equal parts did not give satisfactory results, 
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i FEEDING BONE MEAL TO RANGE CATTLE ON 
1 THE COASTAL PLAINS OF TEXAS ! 
PRELIMINARY REPORT 
H. SCHMIDT 
I The results reported in this Bulletin are, in  fact, n by-product of 
Fame inrestigational work into the nature and prevention of loin 
disease, but they are of such far-reaching significance and importance 
that the writer feels jnstifiecl in publishing them for the guidance ancl 
co,qnizance of the stockmen. 
I CATTLE REQUIRE MINERALS 
as fa 
norm 
anim 
to ar 
The need of the animal body for various minerals for its upkeep 
nncl normal clevelopment has long been recognizerl and many facts have 
hecome Icnown regarding an excessive or a deficient supply of minerals 
for the animal hocly. TIThile not a11 ltnonm minerals are necessary for, 
or even utilizecl by, the animal body, still such minerals as calcium, 
phosphorus, magnesium, iron, potassium, sodium, sulphur, manganese, 
iodine, chlorine, and so forth, are always fonnd in  the tissues of the 
animal bocly in varying amounts. The amount of these minerals re- 
quired by the animal body varies with the different minerals and de- 
I pen~ls upon the use to which they are put i n  the animal body. Thus, 4alciym and phosphorus are usecl mainly for building up the bony 
~trnctures and hence are required in compar~tively large quantities, 
n-hile t l ~ e  other minerals are nsecl more for carrying on the normal 
metaholi~ni of the hody ancl hence are needed in comparatively small 
amounts only. Calcium ancl phosphorus are also escreted in large 
~ n t s  ~vi th  the milk for the use ancl needs of the suckling young, 
rvhich reason lactatinq animals have need for an especially large 
tity of these two minerals. If these two minerals are not sup- 
in sufficient quantity during lactation to meet the requiremeilts 
ot the sucItIin<q ,J-OIIJI~, fhe m n t l ~ c ~  ~aimi%l WGU I I D ~  jmmCl;lj3tt?jr ~ s C t  
hy secretinp a smaller proportion of these minerals with the milk- but 
it will sacrifice its on7n welfare anc7 draw upon its reserves, the min- 
erals stored in the ~keleton, in order to supplv the required amount 
r as she is able to (10 so, ancl thus enahle the young to thrive 
ally as far as possible. But data a t  hand indicate that the mother 
a1, particularly the cow, cannot draw upon her mineral reserves 
I unlimited estent hut eventually answers with a decrease in the 
milk flo\~- (2 )  ancl in the amount of calciun~ and phosphorus in the 
milk wen thou311 hcr ration ljc otherwise balanced. This cuts down 
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the amount of calcium and phosphorus available for the suckling roung, 
which, indeed, interferes more or less with the normal development 
and growth of the latter. 
Inasmuch as a large amount of calcium and phosphorus is excreted 
with the milk, i t  follows that the lactating animal must have available 
in  its food a large amount of these two minerals, and that if i t  lacks 
them, the milk flow must decrease. That a pregnant animal, especially 
in the advanced stages, has need for large amounts of calcium, phos- 
phorus, and other minerals to satisfy the ever increasing demand of 
the developing young, goes without saying. 
Phosphorus, coupled with protein, is also needed by the animal body 
in its normal metabolism to build u p  the muscles, nerves, and other 
tissues. 
The animal takes up these minerals with the food. Inasmuch as 
the food of the animal is, in the final analysis, derived from the soil, 
the amount of the minerals found in  the food depends upon the amount 
present in  the soil and upon its availability to the plant. Thus, if 
there is an insufficient amount of these minerals present in the soil 
there will be a relatively smaller quantity found in the plants growing 
upon such a soil (I, 8, 3 ) .  This is of special significance where only 
grazing is practiced or only home-grown roughage is fed. Nor do the 
different kjncls of plants utilize and store in their tissues the same 
amount of these minerals even though they be present in the soil and 
available to the plant in  sufficient quantity. Some plants normally 
contain more of these minerals than others. Nor are the different 
minerals distributed evenly throughout the plant, for the stems and 
leaves usually contain more calcium than the seeds, and the seeds con- 
tain more phosphorus than the stems and leaves. 
TVhat, now, is the effect upon the animal body in case i t  does not 
recei~e a sufficient supply of minerals with the food? Metabolism and 
katabolism are constantly going on so that the tissues built up yester- 
day may be torn down today to be replaced by new tissues if the raw 
material is available. If  suitable ram material is not available, the 
health of the animal must suffer. 
I n  order that the animal may be able to utilize the different min- 
erals to the fullest extent, they must be available in certain propor- 
tions, a t  least as far as calcium and phosphorus are concerned, for 
they combine, to a great extent, i n  the animal body to form certain 
chemical compounds. A lack of one, or a lack of proper proportion 
between these two minerals limits the usefulness of both. The more 
the amount of calciuni consumed falls below the minimum require- 
ment of the animal, the less mill be the storage of both calcium and 
phosphorus. For the same reason, the greater the amount of phos- 
phorus consumecl in excess of the proportionate amount of calcium, 
the greater will be the amount of calcium eliminated from the body 
and lost to the animal. 
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COMMON SALT OR SODIUM CHLORIDE, IODINE, AND 
I IRON. 
thal 
In I 
timc 
Chlorine is found in plants combined with other elements, but 
the amollllt contained therein is not sufficient to satisfy the demands 
of the animal body. It must, therefore, be supplied to the animal i n  
eome other form and for that purpose common salt constitutes the 
cheapest source. One of the main uses of chlorine in the animal body 
is to combine with hydrogen to form hydrochloric acid, which acid is 
needed by the animal to carry on the digestion in the stomach. That 
salt must be supplied to the animal goes without saying. It is com- 
mon practice to place it before the animals so they can partake of it 
to suit their individual tastes. 
Many dairymen practice the addition of 1 per cent common salt to 
the rations. of their cows, and furthermore allow them free access to 
salt. This practice seems to give uniformly good results. A t  the 
Agricultural Experiment Station of the University of Wisconsin, S. M. 
Babcock carried out some experiments to determine the effect of de- 
priving cows of salt. For this purpose dairy cows were used which 
-Ore  liberally fed but allowed no salt in  addition to what was normally 
tained in the feed and water. This amount was estimated to be 
u t  three-fourths of an ounce daily. Of twenty-three cows that 
e thus deprived of salt all went for more than sixty days and 
I Prleral for more than six months before any noticeable effects upon 
Ir physical condition and milk yield occurred. After being deprived 
salt for three weeks the animals became very hungry for it and 
11d lick the mangers and walls of the stall as well as the hands 
arlfl  clothing of the attendants or dirt i n  order to obtain it. This 
condition prevailed for varying lengths of time but eventually grave 
sjmptorn.~ set in. The cows would fail in  health rapidly, showed a 
rough coat, generally haggard appearance, lusterless eyes, depressed 
etite, a rapid decrease in milk yield, and a rapid loss in weight 
mntinp to two to three pounds per day, which, when no salt was 
n at this critical period,. terminated in collapse and death. If, 
-ever, salt was allowed at  this time, a gradual recovery took place. 
one instance potassium chloride instead of sodium chloride (com- 
1 salt) was allowed, and in  this case also a gradual recovery took 
:e, which indicates that chlorine is the essential element needed. 
zn such cows were again allowed free access to salt, it was found 
; the cows woulcl eat eight ounces to one pound of salt a t  once. 
most cases i t  was found that the cows would consume three to four 
2s the usual amount for several months. (4). 
11 
deci 
upo: 
iodi 
1 
)dine. A lack of iodine or an insufficient supply of iodine has a 
cledlv deleterious effect upon the health of the animal, or a t  least 
n its offspring. In Texas, as a rule, the animal finds enough 
ne available in the food i t  consumes, but some regions are known 
re this is not the case. I n  such regions new-born pigs are either 
less or possess n scant growth of hair, and more freqaentlv have 
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goiter or big-neck. 'Sheep ancl goats are similarly affected, while new- 
born foals, though showing neither hairlessness nor goiter, are veak, 
seldom able to stand, and usually die. An addition of iodine to the 
feed of the mother animal prevents the trouble (9) ,  the amount needed 
being two grains per day for sows and proportionately more for larger 
animals. Where such symptoms as enumerated above appear, i t  is 
advisable to t ry  the suggested treatment. 
Iron. The lack of or  an  insufficient supply of iron leads to anemia, 
which i n  tu rn  interferes with the osygen-carrying capacity of the blooil 
and eventually with all the vital activities of the body. 
CALCIUM, PHOSPHORUS, AND MAGNESIUM 
The need of the znimal bodp for  calcium, magnesium,. and 
phorus is so great and these elements have such close chemical affi 
i n  the body that  they are best consiclered together. The greater a1 
of these elements absorbed by the body is usecl in  building u 
skeleton and i t  is here mllere the greatest disturbance is llotecl ir 
where these minerals are insufficient or unavailable. Not on1 
clisturbances develop i n  the young growing animal but also in 
matured animals, although from a pathological standpoint the twc 
d itions are clirectlg opposite in  their development. The clisturl- 
referred to are such as osteoporosis, osteomalacia, rickets, legwea 
paralysis of the hind quarters, creeps, etc. Some of these concl 
are not pet; fullv understoorl, while sereral of them shoulcl probal 
classed under one hcad. All of these conditions affect the elit 
of the animal, especially wlien the animal is not yet fully mat 
The effects of sucli cleficiencies ncecl not always becomc manifest 
rectly in the animal concerned, for frequentlv they come to light c 
i n  the offspring inasmuch as the young is either horn prematurely 
is insufficiently clcreloned, and mav shonr the diseasecl conclitio 
the bones mentioned a b o ~ e  ither a t  birth or clerelop them soon i 
after. Especially young grov-ing animals,-and among these the 
rapidly growing animals,-suffer severcly enough from the la( 
calcium and pliospl~orus that  unmistnliable symptoms may de~e l ,  
a comparatively short time. 
Minerals serre a number of important purposes in the animal 
It is a well established fact tha t  animals receiving no mineral:: 
a t  all i n  their feed mill die sooner than if no feed a t  all were taliel 
This fact sugqests that  in thc course of ~netabolism ancl katah 
certain substances are formed in the hotly which are injurious t 
animal body and which, uncler normal conditions, are coupled to , 
able minerals ancl thereby converted into non-injurious snlwt; 
Ru t  there are also other important functions which minerals I 
The greater par t  of the bones is composecl of calcium and phospl- 
together with a smaller amount of magnesium, fluorine, ancl othe 
ments. Minerals are also present in  the muscles ancl other tissu 
the bodp, where thev perform important ftlnctions. They are, fu: 
ure. 
di- 
mly 
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essential to the body to help maintain a proper concentration 
leutrality of the blood, assisting the body in  getting ricl of excess 
I acme, etc. There is evidence to show that the phosphates also play 
 porta ant part in the digestion and utilization of food ( 3 ) .  
RICKETS OR RACHITIS 
thout endeavoring to exhaust the fund of facts which have be- 
laown about the clisturbances of the skeleton namecl above, let 
nsider the most important ones briefly. It is a well established 
_ _. that rickets develops in  immature animals, especially when they 
are still quite young. Even suckling animals sometimes develop i t  
ind, according to Dammann (II), healthy suckling animals become ill 
if they are placed on a mother animal whose young is affectecl with 
rickets. llTe have seen above that nornially the milk contains enough 
calcium and phosphorus to insure a normal development of the young, 
but i f  the milk secretion is rather scanty the amount of calcium ancl 
phosphorus may no longer suffice to cover the needs of the young. 
I More recently another factor, vitamin D, or antirachitic factor, has 
1 been found, which has a clecicled influence upon the calcium and phos- 
phorus metabolism. A lack of this antirachitic factor leads to the 
clerelopment of rickets even though a sufficient supply of calcium ancl 
phosphorus may be available. An insufficient 'exposure to direct sun- 
light has also been shown to have a tendency to procluce rickets. 
After the young animal is ~veanecl and becomes dependent upon I rep~table food for its source of calciunl and phosp11orus, rickets may 
derelop when the calcium ancl phosphorus content of the food is too 
lorn. This may be the case Eollo~ving unfavorable weather conditions, 
cs~~ecially during severe ancl protracted clrouth when the lack of mois- 
ture in the soil will prevent the calcium and phosphorus constituents 
1 of the soil from going into solution and hence will not be available [ io the plant. Vegetation growing on acicl soil, on soil deficient in  
ralcium and phosphorus, or on low swampy  marsh;^ soils is frequently 
rerv low in its content of calcium and phosphorus, ancl animals forced 
to subsist on such vegetation for a long time very often develop rickets 
or other disturbances of the hones. Since the metabolism of calcium 
and pl~osphorus is to a great extent interdependent, it follows that 
both elements ileed not he simultaneously lacking in the food, but that 
the lack of one will as certainly produce these dist~~rbances as the 
lack of both. An excess of acid in the foocl, an ullfavorable relative 
proportion of protein, carbohvdrates, ancl fat  in  the food, ancl in some 
1 cases chronic rligestire disturbances map also cause diseased conditions 
bo~es  (6) .  
cler such coi~ditions the animals show a depraved appetite, will 
)n n7ood such as wooden walls, partitions, fence posts, 011 dirt, 
re, roclts, bones, etc., or mav even try to consume such substances. 
tive disturbances may also be present. Disturbances of the nerv- 
rstein may also become manifest, the animals showing twitching 
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of the muscles or even convulsions, which may vary greatly in their 
severity and duration. The animal soon shows soreness while walking 
and soon becomes lame. Some animals may even refuse to stand on 
their feet but instead will try to support their weight on the carpal 
joints. The animal eventually becomes emaciated and unless condi- 
, 
tions become more favorable usually dies. 
The bones, especially those of the extremities, show a lack of de- 
velopment in the longitudinal direction, are frequently thicker than 
normal, and exhibit a more or less pronounced thickening near the 
joints. Such bones are soft and spongy and for that reason frequently 
bend under the weight of the body and may even break. In  the more 
severe cases such thickening and also distortion of the bones may also 
be observed on other parts of the skeleton, especially on the head and 
ribs. The bones may be so soft that they can easily be cut vith a 
knife. They are incompletely ossified and hence lighter in weight than 
normal bones. 
OSTEOMALACIA 
A disease with symptoms and lesions similar to those of rickets may 
also be observed in mature animals and is known as osteomalacia. The 
true cause or causes of this disease have as yet not been definitely 
established in every case, but it is well known that it, too, will occur 
under conditions similar to those just described, although the path- 
ological lesions develop in  the reverse direction. That is, the already 
mature bone becomes decalcified when not enough calcium and prob- 
ably phosphorus is available to the animal to replace the amount used 
up in its normal metabolism, thus producing the lesions already de- 
scribed. As a result of these disturbances of the metabolism the ani- 
mals become emaciated and weak, frequently suffer fractures of the 
bones without the application of external violence, and in some seasons 
and on some farms many animals mav even abort. Of the young that 
are born alive, some of them soon die without showing symptoms of 
any specific disease. 
The disease develops under conditions similar to those described 
above, but i t  could not in all cases be shown to be due entirely to the 
lack of minerals, although this appears to be the principal cause. The 
disease has also been observed to persist even after an abundance of 1 
mineral matter was supplied and in such cases the cause of the dis- i 
turbance in mineral metabolism is usually attributed to a derangement ' 1 of the functions of the endocrine glands, lack of vitamins, an abnormal , 
bacterial flora of the intestinal tract which produces unusually large , amounts of acid ( l o ) ,  an excessive amount of crude fiber in the feed, , 
an improper proportion of the minerals present in the food, an un- : 
favorable proportion of protein, carbohydrates and fats (G), etc. 
It should be emphasized here that the diseases above cliscussed need 
not always terminate unfavorably, but that their course depends upon 
the severity of the unfavorable conditions of food to which the animals 
are subjected. When these conditions ,again become favorable the ani- 
mal may make a surprisingly rapid recorery. 
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CREEPS 
d condition frequently met with in the Gulf Coast region of Texas, 
ou the more sandy soils in other parts of the State and adjoining 
states, commonly known under the name of "creeps" and not yet thor- 
oughly investigated is undoubtedly closely related etiologically to the 
above described conditions. It is observed especially in dry years and 
in all classes of cattle, though young cows with calves are most fre- 
quently affected. It often causes appreciable losses. It has been ob- 
served only in range cattle. 
The animals become thin and weak and soon show a peculiar stiff, 
1 creem gait as thongh i t  were painful to walk. Sometimes distinct 
Bony enlargements on the distal end of the metacarpus and metatarsus ; some- 
times observed in young animals in the area under discussion. 
lnmeness ancl stiffness become manifest. Swelling of the joints proper 
has not been observed by the writer. I n  young animals distinct cir- 
cumscribed enlargements at  the distal end of the metatarsus and meta- 
carpus are sometimes observed, although these enlargements are not 
characteristic for creeps (Figure 1). When the condition grows 
n70rse, the animal lies around a great deal, does not graze nor- 
mally, and goes to water only seldom. The animal consequently be- 
comes drawn and gaunt, ancl the feces become hard, indicating that 
the digestive system no longer functions properly. Animals, when in  
this condition, no longer take a sufficient amount of food and water; 
hence they rapidly prow weaker and eventually die if left to their own 
resources. If, ho~wrer,  the animal be taken up in time, properly 
! 
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/ cared for, and given nutritious food, especially food rich in mineral 
matter, a rapid recovery takes place; Animals affected with this trouble 
arc usually spoken of as creepy. 
Bones from animals that have died from creeps have not yet been 
e~aminecl to determine the changes taking place therein or to estab- 
lish its relationship to osteomalacia. Such examinations are projected 
for this station soon. 
The foregoing short outline may suffice to call attention to the need 
of the animal body for minerals and the conditions that may develop 
in case of a lack of deficient supply of minerals. Let us now consider 
some results obtained by feeding calcium and phosphorus to animals 
ill the form of ram feeding bone meal. 
I FEEDING BONE MEAL TO ANIMALS 
1 Khen the writer undertook the investigation of loin disease in the 
1 Gulf Coast region of Texas he was struck by the large number of ani- 
mals observed to chew bones, which led him to suspect some relation- 
ship between this habit and loin disease. I n  the course of the studies 
it was found that these so-called bone-chewers would not always stop 
at chewing bones, bat that many of them would also chew sticks, 
leather, tin cans, ropes, hair ropes, rawhide whips, cast-off horns, rags, 
pasteboard and rocks. One animal was even observed to chew a piece 
of terrapin to which the fresh entrails were still clinging. Since there 
are no trees in the Field Laboratory grounds (excepting the moody 
.terns of the coftee bean, Dauben ton ia  longi fo l i r i )  and the other ob- 
jects mentioned above are only occasionally found on tlie grounds, our 
cattle have not often been observed to chew all of such objects, but it 
mas found necessary to carefully guard all ropes, saddle and harness 
leathpr, and particularly rawhide whips. One can truly say that the 
I acimals were suffering from allotriophagia. Concerning rocks, the con- . 
' tlitions were somewhat different. There are no rocks whatever on 
the surface of the ground excepting along some deep drainage ditches, 
tv~o of which cross the ground8 to take off the surface water of the 
porly drained lancl. Among the soil removed from the deeper layers 
white calcareous rocks can be found. Cattle are often obserred to 
stand along the dumps of the ditches picbing up ancl chewing these 
ficlrs. During the course of some concrete construction work on the 
?rounds at  the main pens some gravel was left after the work mas 
raompleted. This gravel was left on the ground in a pen in  which the 
cattle were kept only a short time once every month during weighing 1 operations. It was soon rliscovered that many of the bone-chorvers 
nhen in this pen would pick up and chew some of this gravel. When 
one such animal, cow No. 24, later died, seven hundred and seventy- 
eight grams (twenty-six ounces) of gravel rocks ranging in weight 
from five grams to forty-eight grams anrl comprising thirty-eight pieces 
mere recoverecl from the rumen of this animal (Figure 2 ) .  Undoubt- 
rrllv ntorc mill later 1)e rccoverecl from some of the other animals still 
liviny. 
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It should be stated here that not all animals manifested a desire to 
chew these objects, nor that those that did show a depraved appetite 
exhibited it to the same degree. The greatest uniformity was, howerer, 
shown in the bone-chewing habit; so i t  wzs thought well to use it as an 
index to guide us in our work (Figure 3 ) .  It is indeed surprising how 
expert some animals get to be in locating bones in the pasture. The 
writer has often observed when cattle were being driven through a 
pasture that one or the other animal would suddenly leave the herd, 
walk some distance away, pick up a bone and stop to chew it. It mas 
interestink to observe an old cow in this respect. The animal in ques- 
tion, cow No. 84, was a constant bone-chewer but would absolutely 
refuse to eat a mixture of bone meal and salt. She was always placed 
Figure 3. Bone-chewers at work. 
in  the pen together with the other cattle to be fed the bone meal and 
salt mixture, but always would she stand off in one corner ruminating 
contentedly. However, if an old bone was thrown into the pen at 
some point distant from the animal and without the animal's seeing 
it done, i t  would not be many minutes till she had found i t  and was 
chewing it. Another example: a close rail pen had been placed around 
a carcass in  the pasture in order that the bones might be saved. When 
the bones mere finally collected i t  was observed that a deep path had 
been morn into the groiind close around the pen by the animals walk- 
ing around the pen in  effort to get to the bones. 
The animals do not always seem to exercise much discretion as to 
the wholesomeness of the bones they chew. While some animals mill 
chew onlv sun-bleached bones, others are found that will not despise a 
foul-smelling bone or even the putrid meat still clinging to such a 
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: (Figure 4), or a piece of old hide that has not yet completely 
yed. Occasionally an animal may be seen licking on the partially 
~sed bones of a foul-smelling carcass. 
he facts related above have probably been observed by many cattle- 
men. Few if any ever gave the matter a serious thought, for they 
had seen so many cattle chewing bones that i t  no longer aroused their 
curiosity. I n  fact, many consider it a normal habit of the beast. They 
had perhaps unknowingly suffered heavy losses because of it but did 
not realize that the animals were in fact showing the usual symptoms 
of a lack of mineral nutrients. But this is not surprising, for many 
of the bone-chewers were in such a good condition that one would not 
readily suspect a lack of anything in the feed. 
'igure 4. Cow No. I1 chewing the putrid meat s t i l l  cl inging to  an old bone. 
le writer had no idea of the number of animals that would chew 
Ilones until the Loin Disease Field Laboratory was established near 
Banimel, Texas, in Harris County, and eighty-eight animals put on 
teat. These animals were all branded with a number on the Ieft 
shoulder so that they could be readily identified and a careful record 
colilcl be kept. The cattle had all been bought from one owner about 
ten miles from the grounds of the Loin Disease Field Laboratory, I 
il nhere they had been kept for about a year. Since the cattle mere hought in connection with oar loin-disease investigation, they mere 
divided into three lots and one-half of each lot placed upon a different 
mineral mixture to observe the efFect upon loin disease. The bone- 
chewing habit was used as an index to determine whether loin disease 
mas in some may related to this habit and the mineral mixtures were 
fed to control the bone-chewing habit. The animals were assigned to 
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and placecl in the different lots and upon the different mineral mixtures 
o r  as controls before they were tested for the bone-chewing habit for 
the first time. The only apparent exception to this procedure was that 
all cows with calves were placed together in pasture No. 3. The sole 
purpose of feeding the mineral mixture thus was to definitely break, 
if possible, one-half of the animals of the bone-chewing habit and to 
allow the other one-half to follow their natural inclination in this 
respect but to confine them to the same pasture as the other animals in 
the lot to which they had been assigned as controls. Once a meek all 
animals in each lot were tested for bone-chewing by placing them in 
a corral together with some bones which had been picked up on the 
prairie. On the first test thirty-seven of the eighty-eight animals mere 
recorclecl as bone-chewers, but before many weeks passed n' total of 
G'? or ?"? per cent had a bone-chewing record. It shoulcl be noted tl~at 
the animals ciid not chew bones regularly, but, that some animals ~voul(l 
onlv occasionally take a bone, others would take a bone one week or 
for several weeks ancl then skip a week or two weeks or even a month 
or so, ~vhile still others would chew bones a t  very irregular intervals. 
Let us now consider the mineral mixtures that the animals in the 
different pastures had been getting. Pasture No, 4 cont3ined thirty- 
eight cows, twenty of which were placed on a mixture made up of 
two parts of raw feeding bone meal and one part of salt. Fine salt 
was chosen so that the mixture would be made up of granules of nearly 
equal size and thus prevent the finer bone-meal granules from sifting 
to the bottom ancl being lost. Twenty-four cows wit11 calves nrere 
placed in pasture No. 3, ten of which were offered straight bone meal. 
Twenty-four cows were placed in pasture No. 2 and mere offered finely 
ground rock phosphate as a carrier of the calcium ancl phosphorus. All 
cows receiving mineral were placed in a corral every morning where 
the mineral mixtures were placed in  small individual boses, allowinc 
two to three boses more than there mere cows on test in the lot r;o 
that each cow would have an equal chance. A few troughs fourteen 
feet long were also used and found quite satisfactory. While the test 
cows were being fed the control cows had access to salt in an adjoining 
corral. 
Only so much of the bone meal and salt mixture or of the finely 
ground rock phosphate was placed in the boxes as i t  was thought the 
animals would consume, but in every case the maximum amount al- 
lowed was such that this amount contained three ounces of bone meal 
for each animal per clay. In  this respect we were guided by the 
number of animals that would eat the mixture and the probable amount 
that each animal would consume. The amount consumed variecl not 
only with the individual animal but also with the season of the year. 
'rnble 1. Monthly Rone hqeal Consr~mption of Cows (in Ounces). 
I 1924 I 1925 1926 
Cow 
N o .  
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No difficulty was experienced as a whole with the cows in pasture 
No. 4 i n  getting the animals to eat the mixture with the exception of 
cows Nos. 84 and 92. Cow No. 84 consistently refused to eat the mix- 
ture and was the expert in finding bones when cast into the corral re- 
ferred to previously, while No. 92 would eat a little occasionally. After 
a thorough trial both of these cows mere later discontinued as test 
cows and placed mith the control cows in  pasture No. 4. 
With pasture No. 3 some difficulty was experienced in getting the 
test under way. It will be recalled that these were the co~vs mith 
calves, and some of them got rather poor and seven of these dc~-eloped 
creeps, so that it was deemed advisable to place such cows on some 
concentrated feed in  order to save them. Thus, cows Nos. 19  and 51 
of the test animals and cows Nos. 4, 7, 13, 35, 38, and 42 of the con- 
trol animals were placed on cottonseed cake before the experiment mas 
under way three weeks. But the other cows on test did not relish 
the pure bone meal. They would hardly touch it; however, if some 
bones were thrown into the corral the bone-chewers would eagerly grab 
them and chew on them. The consumption of the pure bone meal was 
so unsatisfactory that thirty-nine days after the beginning of the ex- 
periment it was decided to add some salt to it. Therefore, after 
August 2, 1924, these comTs were offered a mixture of three part:: of 
bone meal and two parts of fine salt. The cows soon got on to this 
change and thereafter the .consumption was much more satisfactory. 
This fact was also reflected in the condition of the test coms in the 
early spring. 
FEEDING ROCK PHOSPHATE 
The greatest difficulty, however, mas experienced in pasture No. 3, 
where the test cows were at  first offered finely ground rock phosphate 
alone. Ten of the twelve cows on this test were bone-chewers as mere 
also seven of the control animals. On the first day eight of the test 
cows "tasted" the rock phosphate, but on the following two days none 
would touch .it. It was next mixed with fine salt a t  the rate of two 
parts of rock phosphate and one part of salt. This mixture was offered 
during the next ten days, but the coms would not eat it. I t  was then 
I 
mixed a t  the rate of equal parts of rock phosphate and salt and offered 
for seven days with the same result. I t  was next mixed at the rate 
of one part of rock phosphate and two parts of salt but the consump- 
tion during the following fifteen days was still negligible. An attempt 
was then made to increase the consumption by sprinkling a little cotton- I 
seed meal over the mixture after the latter had been placed in the 
individual boxes, but now the cows would lick up the cottonseed meal i 
and leave the mineral mixture in  the box. Three weeks later the mix- I 
ture was again changed to one part rock phosphate, one part salt, and 
one part bone meal. Even this mixture was refused by the coms, but 
in order to give it a fair trial cottonseed meal was again macle use of 
to coax the cows into eating it. When this mas done the consumption 
increasecl and now rariecl between one and one-half to two pouncls of 
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3isture per day for twelve animals and eventually to three pounds 
lay, but the cattle did not relish it very much, for as soon as the 
nseed meal sprinkled on top was cleaned off the cows would start 
ig around from box to box till finally a few of the best eaters 
I clean up the mixture. After a thorough trial which lasted till 
1925, the consumption was not found satisfactory and for that 
n the mixture was abandoned, for, unless it was far  better relished 
in this trial, it could never meet the requirements of a practical 
,,,L,cation. During January, a t  the time this test was still in prog- 
ress, all the test coms on this mixture became so weak that i t  was 
deemed advisable to place them on cottonseed cake. It was not possible 
with the amount of the mixture consumed by the cows to break the 
h--e-chen~ing habit of a single animal. It thus appears that this mix- 
e is not very effective i n  meeting the mineral requirements of cattle. 
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C'HE EFFECT OF FEEDING BONE MEAL UPON THE 
ANIMAL 
 ring the first year of these tests the bone-chewing habit and the 
Val condition of the animal as judged by the eye were the only 
ILators available. The latter, however, was not considered precise 
ugh to furnish definite proof, for one's judgment in  this respect is 
reliable enough to decide such a weighty question. It was, there- 
e, found necessary to install scales a t  the beginning of the second 
r and to weigh the cattle a t  regular intervals. , . 
EFFECT UPON BONE-CHEWING HABIT 
no1;e 
a dec 
bone 
"y 
'nncerning the effect upon the bone-chewing habit but little need 
lid. All test coms chewing bone at the beginning of the experi- 
, were eventually broken of this habit although it required as long 
ve months ancl longer to break up the bad ones,, The time Te- 
led to break an animal of this habit depends, of course, upon the 
ount of bone meal and salt mixture it will eat, and hence it was 
nd that the hearty eaters could be more quickly broken than. the 
icate eaters. Even after a month of bone meal feeding one, can 
that the desire for bones, even of the bad.chewers, has received 
:ided check and that bones are no longer taken so greedily, for. a 
now thrown to an animal may not be picked.up, but the animal 
play with i t  and roll i t  around on the ground for a while, event- 
ually to walk off and forget it. A subsequent test may show the same 
result and soon thereafter the animal may no longer take notice of 
bones thrown to it. Other bone-chewers, however, may continue to either 
play with the bones or actually chew them at the meekly test for a 
long time. It appears, however, under the conditions dealt with here, 
that not all animals consume enougli of the bone meal and salt mixture 
to permanently break them of the bone chewing habit, for in the course 
of the experiments four animals were observed to again chew a bone 
during the second summer of the experiment, after they had been 
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broken of the habit during the previous summer. It should be norne 1 
in mind that not all animals will continue to eat the bone meal ancl salt 
mixture every day in the year mith an even regularity. Some animals, 
after eating the mixture with great daily regularity for a long time 
will suddenly stop eating i t  for even as long as a period of four to  
six weeks or consume i t  more or less irregularly for a time, but such 
animals, as a rule, a lwa~s  come back and eat i t  regularly again. Fol- 
lowing the first minter, i t  was also observed that as soon as the green 
grass came out in the spring all test animals woulcl refuse to eat bone 
meal and salt mixtures almost entirely for a period of five weeks, after 
which time it was again consumed mith great regularity. This result 
was noted in all pastures alike. 
I 
EFFECT UPON THE CONDITION OF THE ANIMAI 
The most striking effect of the feeding of bone meal was I-e 
in  the condition of the animal. Thus, our recorcls show that th, ,,111- 
mals fed bone meal ancl salt passed the first winter in  a much better 
condition than the control animals. Let us consider the different pas- 
tures separately. Of the thirty-one animals that survived the nrinter 
in pasture No. 4 seventeen were test animals ancl of these corns Nos. 
84 and 92 woulcl not 'eat the mixture. It may be stated here that cow 
No. 84 calved in  November, 1924, got creepy in December, ancl was 
placed on cottonseed cake to save her. Of the remaining fifteen test 
animals two were placed on cottonseed cake late in Dccelnher because 
both had recently dropped calves and were nursing them, hut neither 
of them showed s i p s  of creepiness. Of the fourteen control aninlals 
in  the same pasture a total of seven cows had to be placed on cotton- 
seed cake, three of which had young calves and were nursing them 
while four had no calves. If we class No. 84 and No. 92 as controls, 
for such they were in fact, then we would have eight out of sixteen 
controls on cottonseed cake during the winter while only two out of 
fifteen test animals had to be thus fed. And if we add control animal 
No. 73, which was recorded as creepy during November, 1924, ancl 
which perished in the severe freeze late in December, then the scales 
are turned still more in  favor of the test animals. Of the latter all 
but three calved during the winter or early spring while of the con- 
trols six did not calve. 
It must he borne in mind that the cows with calves were placed in 
pasture No. 3 and mere fed bone meal alone. Thep did not sllom a 
satisfactorv consumption, however, until i t  was changed to a mixture 
of three parts of bone meal to tnro parts of fine salt. This was done 
on August 2, 1924. There was, therefore, not much opportunity for 
the effects of the bone-meal consumption to assert itself before winter 
was a t  hand and one would expect this fact to be reflected in the con- 
dition of the animals during the winter. Even a t  the time this change 
was made some of the cows, both test and controls, had to be placed 
on cottonwed meal to which a little bone meal was added, for they were 
getting very thin and several of thcm were creepy alreacly. Thus, of 
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twenty-three remaining cows in this pasture nine were recorded as 
ler very poor or creepy ancl placecl on feed 011 of before August 16, 
4. To this number four more hacl to be aclclecl before October was 
hand. making a total of thirteen out of twenty-two cows now re- 
maining that had to be placecl on feed ancl this in spite of the fact 
that there was an abundant supply of grass in the pasture. This fact 
shoulcl be kept in mind, for it is harclly conceivable that under such 
renditions the cattle industry can flourish. The fact that drouth pre- 
railed during the late summer may hare hacl an influence, but drouth 
also prerailecl [luring the following summer when an opportunity was 
aforcled to compare a larger number of cows on bone meal and salt 
misture with similar control animals, the outcome of which was very 
satisfactory and in favor of the bone meal mixtures. 
Tinter was alreadv too close at  hand when tlie remaining cows in  
pasture KO. 3 began to sliow a real taste for the mixture and notwith- 
r;tanding that by December 1 all calves were weaned, it was found 
aecessarg, on December 27, to place the last of the cows in this pas- 
ture on cottonseed meal for the remainder of the winter. It should 
be kept in mincl, however, that once a cow \\-as placed on test she re- 
ceived her respective mineral misture irrespective of any other change 
that might have been made. 
It mas in the following spring, Iiowever, that the consumption of 
bone meal and salt mixture began to tell its story. The test cows 
became sleek and began to put on flesh much sooner than did the con- 
trol cows. They now carried more belly and undoubtedly were grow- 
ing larger. They soon clicl not look like the same .cattle of the pre- 
vious summer. Since all animals in this pasture were eventually placed 
on cottonseed meal during the winter, they all had an equal chance 
and the differences now apparent must be attributed to the bone meal 
and salt mixture. Such was the status of pasture No. 3 when, on 
duly 17, 1925, the animals were weighed for the first time, for early 
in the summer of 1925 scales were installecl in order that the cattle 
might we weighecl periodically ancl that a better presentation ancl ob- 
jertivc demonstration of the change in condition of the animal might 
be had. 
As already outlined, the cows in pasture No. 2 on rock phosphate, 
bone meal, and salt in equal parts did not eat this mixture very well; 
a n d  hence the results were not expected to be satisfactory in tlie end. 
It vns, therefore, finally decidecl to abanclon this mixture entirely, and 
on JIay 8, 1925, i t  was changecl to a misture of bone meal ancl salt in 
equal parts. 
The result of thig poor consumption was, that on January 25, 1925, 
all co~s on test in pasture No. 2 were getting so poor that cottonseed 
meal nas added to their mixture a t  the rate of one pound per head 
pcr clay, ancl this was continued till March 6, when green grass came 
on ant1 all coms on test irrespective of the mixture fed refusecl to eat 
their respective mineral mixtures. But even with the cottonseed meal 
arlrled four of the remaining ten coms on test, 30s. 31, 43, 76, and 82, 
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developed creeps during April, 1925, and were creepy at  the time the I 
mixture was changed to equal parts of bone meal and fine salt. 
Of the ten control animals in this pasture that survived the wir 
five were placed on cottonseed meal during the winter and one of t 
succumbed from poverty in the latter part of March after it had cal 
There is no doubt that ticks were a contributing factor. Of the o 
five control animals that mere not placed on cottonseed meal, f 
Nos. 18, 45, 57, and '74, showed a light attack of creeps in Noven 
but improved later, two of which, Nos. 45 and 74, again develc 
creeps during the following summer after they had calved. 
CONCLUSIONS FROM FIRST YEAR'S OPERATIONS 
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I n  drawing conclusions from the results obtained during the first 
summer, fall, and winter it must first be decided whether the cows in 
pasture No. 2 and pasture No. 3 could really be considered as having 
had sufficient time or as having consumed a sufficient amount of the 
mineral mixtures supplied to declare i t  a fair and valid test to shorn 
the maximum efficiency of the mineral mixture as affecting the con- 
dition of the animals during the first winter. The writer is of the 
opinion that this is not the case, for the cows in  pasture No. 3 
not begin to consume a satisfactory amount of i t  until the micldl 
September, 1924, while the comrs in pasture No. 2 on rock phospl 
bone meal, and salt in equal parts, did not begin to consume t 
maximum amount of three pounds of the mixture for ten cows LLILII 
the middle of November, 1924, which amount they continued to con- 
sume till March 12, 1925, when green grass came on and all cows 
stopped eating their mixture. If this anlount of the rock phosphate, 
bone meal, and salt rnixt't~re consumed during the time indicated is 
considered sufficient to supplv the animals with the needed amount of 
calcium and phosphorus, then i t  must be concluded that the mixture 
was a dismal failure, for the animals could be neither broken of the 
bone-chewing habit nor be kept from getting creepy. 
I n  contrast to this the results obtained in pasture No. 4 on 
parts of bone meal and one part of salt are strikingly different. Of 
fifteen animals on bone meal and salt mixture, only two animals 
to be placed on cottonseed meal, and both of these had young ca 
Of the sixteen animals not eating bone meal eight had to be place( 
cottonseed meal. 
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RESULTS OF THE SECOND YEAR'S OPERATIONS 
I n  the spring of 1925 a large percentage of the cows in pasture No. 2 a 
and pasture No. 4 calved, and this fact must be kept in mind, for it 
greatly increases the demand for calcium and phospl~orus in such ani- 
mals. Other changes were made on h4ay 2 in so far as some of the , 
animals hitherto used as controls were placed on test to replace the 
losses and No. 84 and No. 92 previously on test in pasture No. 4 vere ' 
now plaeecl in the controls because they refused to eat the mix t i l~~~  ' 
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Thirty new cows were bought from a neighbor, the numbers 111 to 
143, inclusive, of which twenty-six were used as new controls. A t  this 
time the mineral mixture of pasture No. 2 was changed from a mixture 
of finely ground rock phosphate, bone meal, and salt in equal parts 
to a mixture made up  of equal parts of bone meal and fine salt. It 
should be pointed out that cows Nos. 58, 59, 69, and 81, hitherto used 
as controls, were placed on test because they were known to be bad 
bone-chewers. Their future behavior in this respect should give us 
a clue as to the real value of bone meal in breaking this habit. 
STATUS O F  THE ANIMALS IN THE SPRING O F  1925 
Let us first briefly review the condition of the anim.als a t  this time, 
JIay 1, 1925. This is, of course, the time when new grass is abundant 
and cattle are expected to mend rapidly. Nevertheless there was a 
striking difference in favor of the test cows in pastures Nos. 3 and 4. 
Ry a peculiar coincidence two cows on test in pasture No. 4, cows 
Sos. 41 and 48, were, on May 1, 1925, observed to chew bones again 
for the first time after being broken of the habit. Cow No. 41 has 
not been observed to chew bones since. Another cow on test in  this 
pasture, cow No. 32, a t  this time also took to chewing bones again for 
five weeks. That these three cows should take to chewing bones again 
map be attributed to the fact that all had young calves, for all had a 
I good record in the consumption of bone meal. A fourth animal, No. 
41, later also took to chewing bones again. Of the sixteen control 
1 animals in pasture No. 4, ten, or 62 per cent, were still bone-chewers. 
1 Of the cows in pasture No. 3, all of which had been dry since De- 
cember, 1924, two, cows Nos. 35 and 78, must still be considered as 
' bone-chewers. Cow No. 35 was put on test on November 4, 1924. 
She had a good record in the consumption of bone meal up to Ifarch 5, 
1925, when she stopper1 eating bone meal together with practically all 
' the other cattle and did not start eating it again until July 1, 1925. 
, Cow No. '78 had a rather low and irregular record in  the consumption 
I of bone meal, ate no bone meal a t  all from March 1 to May 1, 1925, and continued rerv low till August 15, 1925, so that i t  is not surpris- ing that she should start chewing bones again, the more so since she 
I 
n-as a bad bone-chewer from the beginning. 
The test coaTs in pasture No. 2 were on May 2, 1925, changed from 
a mixture of finely ground rock phosphate, bone meal, and fine salt in  
equal parts, to a mixture consisting of equal parts of bone meal and 
fine salt. At this time all COWS in pasture No. 2 were in poor con- 
dition; in fact, four of the test cows, Nos. 31, 43, 76, and 82, were 
recorded as creepy a t  this time, indicating that the mixture they were 
getting was not effective in preventing this trouble. After these four 
cows had eaten their new bone mea1 and salt mixture for ten weeks 
they had entirely recovered from creeps and did not again get creepy 
during the following year. 
Soon after these cows were placed on their new mixture it became 
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possible to get a recorcl of their weights a t  regular intervals. Inas- 
mucll as the weights of the animals could not he obtained before any 
of them were placed on test, the first weights recorded do not tell the 
whole story. They do not give a true picture of the real difference 
between the collclitions of the test and control animals, for they tell 
us nothing of the size of the animals. Even a knowleclge of the age 
of the animals is not enough to supply accurately the needed adclitiorlal 
data. It must be kept in mind that we are here dealing with scrub 
cattle of eyeq  clescription where a pronounced lack of uniformity pre- 
vails and where the weight cloes not inclicate the real flesh-carrying 
capacitv of the animal. Measurements of the size of the frame of the 
animals might help out in interpreting this flesh-carrying capacit?, 
but such measurements are not a t  hand a t  this time. The writer lnap, 
therefore, be parcloned for burclening the reader with a few remarlrs 
on this point. Cow No. 88 has a rather large frame and coulcl carrp 
more flesh and fat than she does, but she is long-legged ancl naturail!. 
does not fatten readily. Cows No. 49 and 79 are of rather small 
stature, part Jersey, ancl hence not of a beef type. All the other mn- 
ture cows are in between these two estremes and their weights probably 
reflect the maximum results obtainable under the conclitions of the 
experiment. The Toung, immature cows are naturally not fully de- 
veloped, light in  weight, and represent the normal weight of co~t~s of their 
age on the present range. 
I n  order that the age of the animal with its influenee upon the 
growth and condition of the same may be brought out more clear]? 
and a better comparison achieved, the following tables are presented in 
which the age of the animals is used as a basis of division into groups. 
I n  reading the tables one must remember that i t  is palpably unfair to 
compare the weights of cows nursing calves with dry cows. Since it 
became necessary to place some of the cows on cottonseecl meal to lieep 
from losing them, this fact has been brought out in the tables as clearly 
as possible. 
Tab 
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11e 2. Gain and Loss in Weight of Cows on Bone Meal and Controls 4 Years Old 
d 
d 2 .2m 
U 
C 
: 5 
U 0 
a ca 
$ 3  
z u 
*This 
Note 
0 . 2  m 
Remarks 
*This weight is explained in note under "Remarks" in this table. 
Note: c. s. m. and b. m. equals two-thirds pound of cottonseed meal plus four ounces 
of bone meal per day. 
587 80 14.54 43 
655 95 15.25 62 
745 138 20.84 55 
---- 
*530 63 12.47 38 
525 94 17.09 121 
450 70 16.27 50 
412 45 11.05 40 
*480 42 9.13 22 
4-55 62 13.33 72 
435 43 10.19 30 
480 78 16.88 60 
470 75 16.66 55 
610 78 14.13 20 
495 90 20.95 35 
. . . . . . . . . . . . . . . . . .  
Table 3. Gain 
On bone meal since 5-2-25 
On bone meal since 6-25-24 
On bone meal since 5-2-25 
-- 
Advanced pregnancy 
Creepy; fed c. s. m. and b. m. 
Advanced pregnancy 
Creepy; fed c. s. m. and b. m. 
Creepy: fed c. s. m. and b. m. Died with creeps. 
t weight is explained in note under "Remarks" in this table. 
:: With exceptions noted above cows were place on bone meal on June 25, 1924. 
-. -. .... and b. m. equals two-thirds pound cottonseed meal plus four ounces of bone meal 
per day. Last weights considered were taken on April 29, 19'26. 
COWS 
on 
bone 
meal 
Con- 
trol 
COWS 
and Loss in Weight of Cows on Bone Meal and Controls 5 Years Old. 
- 
C 
Remarks 
i: 
G 
C 
: 
0 
-2 
s 
41 
63 
79 
86 
93 
93 
16 
27 
36 
65 
92 
94 
11-30-25 730 665 100 15.87 65 
. . . . . . . . . . . . . . . .  940 875 183 24.17 65 Virgin 
6-17-25 730 675 100 15.87 55 
7-12-25 760 698 103 16.42 62 On bone meal since 5-14-25 
2- 1-26 745 620 55 7.94 125 
2- 1-26 5112 475 22 3.86 117 On bone beal since 5-2-25 
----- 
... . . . . .  747 *615 105 16.19 132 Note calving date 
. . . . . . . . . . . . . . . .  660 597 80 13.79 63 Due to calve soon; first calf 
6-17-25 600 560 110 22.49 40 
. . . . . . . . . . . . . . . .  685 605 85 14.16 80 Virgin 
. . . . . .  2- 2-26 530 510 18 40 Creepy on 9-25-25 and placed 
on c. s. m. and b. m. 
....... 11-30-25 510 475 110 35 Creepy on 7-17-25; placed on 
c. s. m. and b. m. 
11-30-25 540 500 65 13.701 40 Creepy on 7-1 7-25 and placed 
on c. s. m. and b. m. 
. . . . . .  3-25-26 615 585 20 30 Creepy on 9-11-25and placed 
on c. s. m. and b. m. 
2- 2-26 582 495 0 0 .OO 30 Creepy on 8-31-25 and placed 
on c. s. m. and b. m. 
2- 2-26 510 485 0 0.00 25 Creepy on 8-31-25 and placed 
on c. s. m. and b. m. 
I 
5 
0 
; 
5 
3-19-25 
11- 2-24 
6-26-25 
6- 6-25 
6-20-25 
----- 
3-17-26 
2-26-25 
6- 1-25 
2-15-25 
125 
132 
133 
35 
- 
? 
6- 9-25 
6- 8-25 
? 
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Table 4. Gain and Loss in Weight of Cows on Bone Meal and Controls 6 and 7 
Years Old 
*This weight is explained in note under "Remarks" in this table. 
Note. Unless otherw~se ind~cated cows on bone meal slnce June 25 1924. Last 
weights'considered were taken on April 29, 1926. c .  s. m. and b. m. equ;ls two-th~rds 
pound cottonseed meal plus four ounces of bone meal. 
Remarks 
? 
U 
c 
:: 
: 
2 
z 
5 
G 
? 
u 
COWS 
on 
bone 
meal 
Con- 
trol 
cows 
1 
11 
14 
31 
32 
43 
59 
67 
71 
78 
81 
9 
18 
24 
3 8 . .  
45 
6 2 . .  
74 
97 
138 
Note calving date 
On bone meal since 5-2-25 
100Onbonemealsinee5-2-25 
On bone meal since 5-2-25 
On bone meal since 5-2-25 
On bone meal since 5-2-25 
On bone meal since 5-2-25 
--- 
Note calving date 
Creepy; fed c. s. rn. and b. m. 
Creepy; fed c. s. m. and b. m. 
Creepy; fed c. s. m. a 
Note calvmg date 
* . 
3- 3-26 
6-16-25 
. . . . . . . . . . . . . . . .  
3-15-25 
2- 8-25 
4-19-25 
12-27-24 
2-14-25 
. . . . . . . . . . . . . . . .  
11-25-24 
_ _ _ _ _ _ _ _ _ -  
12-13-25 
. . . . . . . . . . . . . . . .  
2-13-25 
2-12-25 
3-15-25 
12-13-25 
5-19-25 
1 
. . . . . . . .  822 995 "790 173 21.04 205 
2- 2-26 687 797 570 0 0 .OO 117 
657 797 710 140 21.31 87 
11-25-25 710 710 610 0 0.00 
6-17-25 692 822 772 130 18.78 50 
2-13-2511-25-25 527 590 540 63 11.95 50 
11-30-25 662 66'1, 540 0 0.00 120 
10-20-25 717 803 717 88 12.26 88 
aborted 687 790 707 103 15 .OO 80 
722 850 795 128 17.72 55 
6-17-25 702 865 785 163 23.36 80 
-- -- --- - 
... . . . . .  747 827 610 80 10.71 217 
630 6130 640 60 9.52 50 
10-31-25 520 618 "593 98 18.8% 23 
. . . . . . . . . . . . . .  630 715 610 85 13.49 105 
10-31-25 517 595 535 78 15.08 60 
. . . . . . . . . . . . . .  652 715 600 63 9.66 115 
10-31-25 445 608 580 163 36.63 28 
. . . . . . . .  750 878 *765 128 17.06 113 
aborted 650 755 665 103 16 15 90 
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Table 5. Gain and Loss. in Weight of Cows on Bone Meal and Controls 8 Years 
Old or Over. 
*This weight is explained in note under "Remarks" in this table. 
Note: Last weights considered were taken on April 29, 1926. Unless otherwise 
i indicated cows were placed on bone meal on June 25, 1924. 
The foregoing tables would give a uniform basis of comparison if 
all test cows had been on the same bone meal mixture and for the same 
length of time. I n  view of the fact that this has not been the case, 
the following tables, in which the period of lactation, the initial weight 
of the animal on J-uly 17, 1925, the highest weight, the loss in weight 
. during the following minter, the time the animals were on their re- 
spective bone meal and salt mixtures (the age of the animals can be 
*obtained from Tables 2, 3, 4, and 5) and the condition of the animals 
are recorded. Considering all these circumstances, this -probably gives 
Remarks 
On bone meal since 5-2-25 
Note calv!ng date 
Note calving date 
Note calving date' 
Note calving date 
On bone meal since 5-2-25 
On bone meal since 5-2-25 
Creepy on 5-2-25; on bone 
meal slnce 5-2-25 
Creepy on 5-2-25; on bone 
meal since 5-2-25 
Note calving date 
On bone meal since 512-25 
Note calving date 
- I-- 
Note calving date 
Creepy; fed c. s. m. and b. m. 
Note calving date 
Note calving date 
Cows 
on 
bone 
meal 
- 
1 
4 ,  
Con- 
trol 
cows 
5 
U 
w 
a m  
6-17-25 
11-22-25 
. . . . . . . .  
aborted 
2- 1-26 
. . . . . . . .  
. . . . . . . . . . . . . . . .  
6-17-25 
11-30-25 
11-30-25 
9-15-25 
6-17-25 
11-25-25 
11-25-25 
. . . . . . . .  
6-17-25 
6-17-25 
. . . . . . . .  
z 
8 
15 
19 
21 
29 
34 
35 
49 
55 
58 
68 
69 
76 
82 
83 
88 
117 
131 
-
4 
% 
u 
3-19-25 
9- 9-24 
2-27-26 
3- 5-26 
7-20-25 
4- 5-26 
2-21-25 
3-31-25 
3- 3-25 
8- 9-24 
2-15-25 
3-12-25 
3-11-25 
3-17-26 
4- 4-25 
? 
3-22-26 
3- 3-26 
6 
39 
5 7 .  
89 
124 
126 
129 
134 
139 
141 
725 
820 
712 
707 
875 
722 
775 
647 
777 
682 
647 
677 
725 
635 
857 
810 
722 
790 
-
865 
892 
850 
845 
875 
855 
950 
647 
860 
825 
797 8.10 
735 
650 
1022 
955 
895 
895 
-
.... . . . .  .795 
2-22-25 
3-22-25 
2-25-26 
8-16-25 
? 
705 
817 
570 
852 
680 
745 
670 82.1
802 
802 
775 
780 
770 
*645 
750 
*680 
760 
860 
593 730
750 
590 
780 
680 
560 
*825 
805 
802 
*740 
-
*620 
. . . . . . . . . . . . . . . .  
11-30-25 
. . . . . . . . . . . . . . .  
2- 2-26 
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
3- 5-26 
2- 1-26 
11-30-25 
. . . . . . . . . . . . . . . .  
692 
520 
805 
635 
617 
630 
*627 
597 
635 
7Ob 
140 
72 
138 
138 
0 
133 
175 
0 
83 
143 
60 
573 
10 
15 
165 
145 
173 
105 
-
725 
522 
792 
610 
642 
560 
775 
*802 
802 
712 
90 
92 
48 
60 
70 
130 
110 
50 
0 
0 
63 
19.31 
8.78 
19.38 
19.52 
0 .OO 
18.42 
22.58 
0.00 
10.68 
20.98 
9.27 
23.55 
1.36 
2.36 
19.28 
17.90 
24 01 
13.28 
- 
85 
122 
205 
95 
195 
95 
90 
52 
110 
75 
117 
70 
56 
90 
197 
150 
93 
155 
-
12.76 175 
12.69 
9.19 
7.56 
11.49 
16.04 
19.64 
6.45 
0 00 
0.00 
8.84 
115 
50 
47 
25 
128 
40 
128 
205 
247 
75 
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Table 6. Gain and Loss in Weight of Cows in .Pasture No. : 
T h i s  weight is explained in note under "Remarks" in this table. 
Note: Cows on bone meal since May 2, 1925. c. s. m. and b. m. equals two-thirds 
pound cottonseed meal plus four ounces of bone meal per day. Last weights considered 
were taken on April 29, 1926. 
5 
0 
E 
2 
u 
6-16-25 
9- 9-24 
3-15-25 
2-13-25 
8- 9-24 
2-14-25 
3-12-25 
3-11-25 
6-26-2.5 
6-20-25 
 
11- 2-24 
2-13-25 
2-12-25 
. . . . . . . . . . . . . . . .  
3-15-25 
. . . . . . . . . . . . . . . .  
5-29-25 
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
2-25-26 
Cows 
on 
bone 
meal 
Con- 
trol 
cows 
- 
Remarks 
5 
U 
4 
0 
E 
a 
5 
z 
11 
15 
31 
43 
61 
68 
71 
76 
82 
86 
95 
-
17 
18 
24 
45 
57 
74 
77 
113 
116 
119 
129 
2- 2-26 
11-22-24 
11-25-25 
11-25-25 
. . . . . . . . . . . . . . . .  
9-15-25 
aborted 
11-25-25 
11-25-25 
7-12-25 
2- 1-25 
____ 
10-20-25 
. . . . . . . . . . . . . . . .  
10-31-25 
10-31-25 
10-31-25 
6-17-25 
3- 5-26 
687 
820 
710 
527 
550 
647 
687 
725 
635 
627 
570 
-
700 
630 
520 
517 
792 
445 
505 
407 
460 
465 
775 
570 
770 
610 
540 
587 
590 
707 
680 
560 
698 
473 
-
690 
640 
595 
535 
805 
580 
*530 
412 
*480 
4.55 
*627 
797 
892 
710 
590 
630 
707 
790 
735 
650 
760 
592 
-
700 
690 
618 
595 
852 
608 
568 
452 
502 
527 
825 
0 
72 
0 
63 
80 
60 
103 
10 
15 
103 
22 
-
0 
60 
98 
78 
60 
163 
63 
45 
42 
62 
50 
117 
122 
100 
50 
43 
117 
83 
53 
90 
6'2 
117 
-
10 
50 
23 
60 
47 
28 
38 
40 
2'2 
72 
198 
0 .OO 
8.78 
0.00 
11.95 
14.54 
9.27 
15.00 
1.36 
2.36 
16.42 
3.86 
-
0 .OO 
9 52 
18 :84 
15.08 
7.56 
36 63 
12 :47 
11.05 
9.13 
13.33 
6:45 
Crecpy on 5-8-25 
Creepy on 5-8-25 
Virgin 
Creepy on 5-8-25 
Creepy on 5-8-23 
p- 
. 
Creepy. fed c. s. m. and h. m. 
creepy: fed c. s. m. and h. m. 
Creepy. fed c. s. m. and b. m. 
Heavy ki th calf 
Due to calve shortly 
Note calving date 
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*This weight is explained in note under "Remarks" in this table. 
Note: c. s. m. and b. m equals two-thirds pound cottonseed meal plus four ounces 
of bone meal per day. ~ a s ' t  weights considered were taken on April 29, 1926. 
Table 7. Gain and Loss in Weight of Cows in Pasture No. 3. 
Cows 
on 
bone 
meal 
Con- 
trol 
cows 
; 
2 
u 
3- 3-26 
. . . . . . . . . . . . . . . .  
2-27-26 
3- 5-26 
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
3-17-26 
? 
3-2'2-26 
3- 3-26 
12-13-25 
4-29-25 
6- 9-25 
6- 8-25 
5-19-25 
? 
: 
U 
C 
: 
2 
5 
z 
1 
14 
19 
21 
34 
35 
78 
83 
117 
131 
4 
6 
9 
38 
62 
97 
111 
122 
132 
135 
138 
141 
142 
. . . . . . . .  
. . . . . . . .  
aborted 
. . . . . . . .  
6-17-25 
. . . . . . . .  
- _ _ _ _ _ _  
. . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . .  
2- 2-26 
. . . . . . . . . . . . . . . .  
3-25-26 
2- 2-26 
abortcd 
. . . . . . . . . . . . . . . .  
2- 1-26 
Note calving date 
Note calving date 
Note calving date 
Due to calve shortly 
Note calving date 
On bone meal slnce 5-2-25 
Note calving date; on bone 
meal since 5-2-25 
--- 
Note calving date 
Note calving date 
Creepy; fed c. s. m. and b. m. 
Creepy- fed c. s. m. and b. m. 
creepy: fed c. s. m. and b. m. 
Creepy; fed c. s. m. and b. m. 
205 
87 
205 
95 
95 
90 
55 
197 
93 
155 
175 
115 
217 
105 
115 
113 
50 
60 
30 
60 
90 
75 
35 
822 
657 
7 12 
707 
722 
775 
722 
857 
722 
790 
705 
725 
747 
630 
GSj2 
750 
430 
462 
595 
510 
650 
712 
440 
173 
140 
138 
1.38 
133 
175 
128 
165 
173 
105 
90 
92 
80 
85 
63 
128 
70 
78 
20 
0 
105 
63 
00 
21.04 
21.31 
19.38 
19.52 
18.42 
22.58 
17 72 
19:28 
24.01 
13.28 
_ _ _ _  
12.76 
12.69 
10.71 
13.49 
9.66 
17.06 
16.27 
16.88 
. . . . . .  
0 .OO 
16.15 
8.84 
20.45 
995 
797 
850 
845 
855 
5150 
850 
1022 
895 
895 
795 
817 
827 
715 
715 
878 
500 
540 
615 
510 
755 
775 
530 
*790 
710 
*645 
*750 
*760 
860 
795 
*825 
802 
*740 
*620 
692 
*610 
610 
600 
765 
450 
480 
585 
450 
655 
700 
405 
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Table 8. Gain and Loss in Weight of Cows in Pasture No. 4. 
*This weight is explained in note under "Remarks" in this table 
Note: Unless otherwi,se indicated cows on bone meal since ~ u n e  25, 1924. c. S. m. 
and b. m. equals two-thlrds pound cottonseed meal plus four ounces of bone meal per 
day. Last weights considered were taken on April 29, 1926. 
As will be seen from Tables 6, 7 ,  and 8 some of the control cows 
developed creeps during the rather dry summer. Such cases of creeps 
became apparent especially during the latter half of July, and on 
August 1 such cows were placed on a mixture of two parts of bone 
meal and one part of fine salt in  order to observe the effects of this 
mixture upon the course of the trouble. Since these cows were not 
accustomed to this mixture the consumption a t  the outset was not 
satisfactory enough to meet the emergency, and since it was very neces- 
sary to get such cows on a concentrated ration as quickly as possible, 
the bone meal and salt mixture for the creepy cows was changed, on 
August 18, to a mixture of two-thirds pounds cottonseed meal plus 
four ounces of bone meal per day and per head. This mixture was 
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readily consumed and the cows improved satisfactorily but still re- 
mained thin. As soon as improvement permitted the cows were taken 
off this mixture and allowed grazing only, although some of the cows 
did not continue to improve after being taken off and had to be placed 
back on again. As winter was approaching and as a supply of cotton- 
seed cake had been purchased for the minter, the above ration was 
changed to cottonseed cake only on December 28, 1925, and of this 
two pounds per head per day was fed thereafter until the last could 
be removed from feed on January 28, 1926. Table 9 shows the cows 
which became creepy and were fed as outlined above. 
Table 9. Creepy Cows Among the Controls Placed on Two-thirds Pound Cottonseed Meal 
Plus Four Ounces of Bone Meal Per Day. 
- 
Note: In addition to the number of days on cottonseed meal plus bone meal as recorded 
above, all cows, except the three that dled, had to be placed on cottonseed cake dunng Jan- 
uary, 1926. 
The creepy cows on cottonseed meal and bone meal were kept in 
their respective pastures while on this mixture so that they might con- 
tinue to serve as controls. Although these cows received more bone 
meal per day than any of the test cows and two-thirds pounds of cotton- 
seed meal in addition, still their gain in  weight did not equal that of 
the test cows in pastures Nos. 3 and 4, but equalled that of the test 
cows in pasture No. 2. There are probably several reasons for this. 
In the :first place, the creepy cows were not placed on this mixture till 
August 18, 1925, andl hence not enough time had elapsed before winter 
came on for the mixture to show its greatest efficiency. I n  the second 
place, the cows in pasture No. 2 had been on the rock phosphate mixture 
during the previous year, which mixture proved a failure to the extent 
that four of the twelve cows on test with this mixture developed creeps 
in May, 1925, thus virtually placing these four animals on a par with 
the control animals that became creepy during 1925 and that were 
placed on cottonseed meal and bone meal and are under consideration 1 here. It is significant that the four test eows,in pasture No. 2 which 
were reported creepy on Map 8, 1925, had recovered from this affliction 
Number of ~ i y s  
on Mixture 
- 
150 
150 
42 
110 
Will not eat; died 
110 
56 
44  
Will not eat' died 
Will not eat: died 
18 
48 
42 
36 
. 103 
Recorded as 
Recovered 
from Creeps 
On 
Oct. 1 ,  1925 
0 c t  1 ,  1925 
0ct: 1 1925 
Oct. 1 :  1925 
1 9 2 5 0 ~ ~ " ' 1 ; ' 1 9 2 5  
0ct: 1 ,  1925 
Oct. 1 ,  1925 
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
Oct 1, 1925 
0ct: 1 ,  1925 
Oct 1 ,  1925 
0ct: 1 , 1925 
Oct. 1 .  1925 
Number of Animal 
. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  45.. , 
74..  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
94.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
111.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
143 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
142 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
24.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
89. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
114.. ............................. 
123.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
92.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
127.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
132.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
133.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  135.. 
I 
Placed on 
Mixture 
Aug. 1 ,  1925 
Aug. 1 1925 
Aug. 1 :  1925 
Aug. 1 ,  1925 
Aug. 1 1925 
A~~ 1 '  
A U ~ :  12 1925 
Aug. 12,  1925 
Aug. 12 ,  1922 
Aug. 12,  1923 
Aug 31 1925 
A U ~ :  31 1925 
Auq 31 1925 
AU!: 3 1  1925 
Aug. 31. 1925 
by Ju ly  17, 1925, without having received any concentrate in  aclclitiou 
to the thrce ounces of bone meal allowed per head and per day. In 
the third place, the inclividuality of the cow which enables it to with- 
stand aclverse conditions plays an  incalc~~lable r3le. That  such a factor 
plays an  important par t  is indicated by tlie fact tha t  the cows NOS. 
29, 49, and 59 on test i11 pasture No. 4 and cow No. 31 on test in 
pasture No. 2 shonlcl not  make any gains after Ju ly  17, 1925, and by 
the fact tha t  certain cows shorn a tendency to become creepy year after 
year. It is possible tha t  the four cows mentioned abore would have 
developed creeps had they not been fecl bone meal. Tn this connection 
it is interesting to compare the monthly record in  the consumption of 
bone meal shown in  Table 1. B u t  the very fact tha t  such a large 
number of control co~vs from the other two pastures clevelopecl creeps 
and' rery liltelp would not have survived but for the additional feed 
allonred, in which case the gain moulcl have been naught, is strong 
evidence that  bone meal fecl a t  the rate of three ounces per head ancl 
per day is very effective in preventing creeps. 
Upon reading the notes i n  the column heacled "Remarks" in Tables 
6, 7, and 8, one will see tha t  [luring July, August, and September 
fifteen of the forty-fire control c o ~ - s  contracted creeps and had to be 
placed on cottonseed meal and bone meal i n  order to relieve the con- 
dition, although three of these animals refused to eat  this mixture or 
even pure cottonseecl meal, and died with creeps before winter was at 
hand. Of the twelve remaining creepy cows placed on cottonseed meal 
and bone meal, two were placecl on test in  pasture No. 4 (cows No. 89 
ancl 94) on September 14, six were taken off the misture on October 7 
and one on Octoher 24. Two of the cou-s taken off the misture on 
October 7 ancl the cow taken off on Octohcr 24 (lid not improve satis- 
factorily thereafter ancl hence Tmre put back on the same mistnre on 
Norember 16. The two remaining cows of the creepy lot, comrs Nos. 
45 and 74, cliil not  improve enough so that  they could be taken off and 
hence were kept on the misture till December 28, 1925, ancl were then 
placecl 011 cottonseed cake alone till January 28, 1926. The three cows, 
Nos. 111, 135, and 142, placecl baclr on the cottonseecl-meal and bone- 
meal mixture on November 16, 1925, were handlecl exactly like cows 
Nos. 45 and 74. It shoulcl be notecl, however, tha t  these fire cows no 
longer showed symptoms of creeps on Octoher 17, but were kept on be- 
cause they were so thin. It is of interest to note their weight record. 
As winter approachecl i t  is but  natural to expect some animals to 
lose i n  flesh, and I~ence i t  is not  surprising that  in December co~vs were 
getting so poor tha t  i t  was deemed advisable to place them on some con- 
centrated feed. Thus, on December 17, tlie formerly creepy cows Nos. 
127 and 133 and the control cow No. 139, and on December 20 and 24, 
respectivelv, the control cow No. 92 and the test cow No. 11 were placed 
on cottonseed calte. To these cows mere addecl on December 28 the 
following: Test cows Nos. 29, 31, IS,  76, 89, 91, and 95 and control 
cows Nos. 17, 132, and 134. Regarding the t e ~ t  cows adcled on the 
above clate i t  sllould he recalled that  Nos. 89 and 94 were not placed 
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i on test till the micldle of September, 1925, a t  which time they had alreadv developed creeps. With the exception of test cow No. 29, which aa!: grazing in  pastule No. 4, all the test cows placed on cottonseed cake 
, had  been assigned to posture No. 2. To further clarify the situation 
I it lnay he statecl that  the test cows Nos. 31, 43, ancl 76 were creepy i n  
dla!; 1925, a t  the time they were placed on test on the bone-meal and 
salt misture and No. 95 was a young cow with her first calf. All these 
tors were kept on a claily ration of two pounds of cottonseed cake from / Il~cemlar 28, 1926, to January 28, 1926. 
n'hat, now, is the final result in  terms of gain i n  weight of the test 
co~s  as compared with the control cows? By aclding the total gain 
made after Ju ly  17, 1925, by the thirty-eight animals on bone meal 
and salt mixture and subtracting from i t  the total gain made by the 
fort?-fire control corns, one will fincl a difference of seven hundred and 
fire pounc7sy gain in favor of the thirty-eight cows fee7 bone meal and 
I salt. This is indeed a creditable showing. I n  analyzing the result, 
hnnever, one must consider that  the greatest gain had not  been attained 
till October and November, a time a t  which eleven of the forty-five 
control animals had already been on special feed for a considerable 
length of time. 
ANIMALS LOST 
,byone engaged in the procluction of live stocli: is not only interestecl 
therein from the standpoint of gain i n  weight of the incliviclual animal, 
hut he is also vitally interestecl i n  the loss of animals by death, for the 
loss inay indeed outweigh all the gains of the surviving animals. Par-  
ticnlarlv important in  the particular region where the work reported 
here is being carried on are those eliseases which we have not  let learned 1 to control or where the death is due to causes not  yet thoroughly estab- 
li,slled. Ti1 tabulating the losses a t  our Loin Disease Field Laboratory 
that would come uncler these t ~ v o  categories, we fincl tha t  nine animals 
died of unknown causes; t ha t  is, loin elisease coulcl certainly be eschtcled, 
i~nt no opportunity was had to malie a post-mortem esaniination. Since 
al l  animals had been vaccinateci for anthrax, the author feels safe i n  
esclncling that  disease, especially since the circumstances attencling the 
death of these animals would not speak for anthrax. It appears, there- 
fore, that some other cause or causes are a t  work which mav or may not 
11e the result of a mineral ileficiency. It is a t  least significant tha t  in  
nine out of forty animals lost a t  the laboratory (luring the two years 
it has heen in operation no definite cause c~ulc l  be assigned. Of the 
remaining thirty-one animals lost eight perishecl cluriag the severe freeze 
in Deceml~er, 192.2, fourteen died with loin disease, tn-o with anthrax, 
three with creeps, ancl the remainder with other known causes. When 
ne exclucle the eight animals which perished during the freeze we find 
that a11 but five of the animals lost mere control animals. Of the five 
animals on test, one cleveloped numerous tumors throughout the body 
2nd diecl as the result of these: t ~ o  cliecl from loin disease after they 
toolc to chcming hones again in the summer of 1925, ancl two died from 
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loin disease before the bone-chewing habit had been broken. Tab11 
shows the distribution of the control animals lost exclusive of those 
perished during the freeze and those that died of anthrax. 
Table 10. 
It should be kept in mind that, exclusive of calves, eighty-eight 
mals were placed on the grounds of the laboratory in  June, 1924, 
to these, thirty animals were added on May 1, 1925, making a tote 
one hundred and eighteen animals concerned. Only one-half of tl 
or fifty-nine animals, were used as controls; that is, they were kept m j 
the same pasture as the test animals under ordinary grazing conditions 
as practiced in the region concerned. Using the figures given in Table 
10 one finds that 44 per cent of the control animals died within two 
years from causes we must seek to control. 
I 
INFLUENCE OF FEEDING BONE MEAL TO THE CO' 
UPON THE DEVELOPMENT OF THE CALVES I 
Died of Loin Disease 
- 
11 
anl- 
and 1 
11 of 
lese, j 
I .  
Unknown 
9 
Creeps 
--------- 
3 
It is  of interest to note the effect of feeding bone meal to the mother ( 
animal upon the weight and development of the calves of such animals 
as compared with the calves of the control animals. Unfortunately the 
number of calves available for such a comparison is rather small, as 
some of the calves had been sold to a butcher before scales were at hand. 
Inasmuch as the calves were not all born on the same day, and inas- 
much as the weights were taken a t  regular intervals, the weights given 
in  Figure 5 are computed at  two hundred days old. 
I 
i 
Figure 5 represents the weights graphically. I n  reading and inte 
preting the chart one must bear in mind that test cows Nos. 43, '71 
. and 82 were reported creepy on May 8, 1925. This date, falling withi 
the two hundred days under consideration, was at  a rather crit 
time in  the life of their calves and is reflected in the daily gain: 
the calves. All three of these cows mere grazing in pasture No 
No analysis of the chart is necessary; the weights speak for themsel 
RECOMMENDATIONS 
Other Causes 
- 
3 
,--- 
ical , 
; of ' 
, 2. 
T P C  I 
The feeding of bone meal is recommended for range cattle on 
Coastal Plains of Texas and wherever cattle exhibit symptoms as 
scribed herein. For this purpose, mixtures with salt such as two pr 
of bone meal to one part of salt or three parts of bone meal to . 
parts of salt are reconimended. 
L l l C  
cle- , 
irts 
two 1 
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SUMMARY AND CONCLUSIONS 
In the latter part of June, 1924, twenty dry cows were placed on a 
mixture of two parts of hone meal and one part of salt in a pasture in 
Harris County, Texas, and twenty dry cows acted as controls in the 
same pasture. Two of the cows offered the bone-meal and salt mixture 
refused to eat it and one of these developed creeps soon after she 
Figure 5. Weights of calves at 200 days of age. 
Left: Calves from cows on bone meal. 
Right: Calves from control cows. 
dropped a calf. Three of the test animals and seven of the control 
i animals died during the following year. On the same date twelve other cows nursing calves were placed on pure bone meal in an adjoining pasture and eleven cows nursing calves and one dry cow mere used as controls. The cows on test refused to 
1 eat the pure bone meal, and on August 2, 1924, they were offered in- 
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stead a mixture consisting of three parts bone meal and two parts salt. 
This mixture is eaten readily. At  the time this change was made 
two of the test cows were creepy. Of the control cows six cows nursing 
calves developed creeps during the summer. Four test animals and 
four control animals died during the following year. 
Beginning early in  July, 1924, twelve other dry cows were offered 
different mixtures of finely ground roclc phosphate and salt but they 
refused to eat them. Better consumpti011 was secured when finely 
ground rock phosphate, bone meal, and salt were mixed in equal parts, 
but consumption is still unsatisfactory. Twelve dry cows acted as 
controls in the same pasture. One of the test cows and four of the 
control cows cliecl during the follo.wing year. Fonr of the remaining 
test animals developecl creeps early i n  May, 1925, and one of the con- 
trol animals developed creeps. . 
On May 1, 1925, thirty new conrs mere addecl to the remaining cows. 
All cows except the tvo  which refused to eat the bone meal ancl salt 
mixture were continued on the original mixtures ancl the cows on the 
misture of equal parts of finely grouncl rock phosphate, bone meal, and 
salt were changed to a misture consisting of bone meal and salt in 
equal parts. New co~vs were addecl to the different test lots so 8s t o  
bring the number on test up to fortr-four as originally planned. 
Beginning July 17, 1925, all COWS were weighed at monthly inter- 
vals. The co~vs on bone meal ancl salt made better gains than t l ~ c  
control conrs aucl the cows on bone meal ancl salt since June, 1924 
made better gains than those on bone meal and salt since May, 1923. 
The ca l~es  of the cows on bone meal and salt weighed more whcil two 
hundred clays old than the calves of the control cows. 
Five of the forty-four test cows ancl thirteen of the fifty control c o w  
died during the following year. Fifteen of the control cows and none 
of the test co~vs developed creeps during the summer of 1025. 
From these results i t  is concluded that feeding hone-meal and salt 
mixtures as here used 
1. Increases the gain in weight during the favorable season. 
2. Cows thus fed rear better calves. 
3. Effectively prevents creeps. 
4. Reduces the losses from diseases other than those of an infectious 
character. 
5 .  Finely grouncl rock phosphate cannot be used to take the place 
of bone meal. 
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